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NATIONAL   BUREAU  OF  STANDARDS 

The  National  Bureau  of  Standards1  was  established  by  an  act  of  Congress  March  3,  1901. 
The  Bureau's  overall  goal  is  to  strengthen  and  advance  the  Nation's  science  and  technology 
and  facilitate  their  effective  application  for  public  benefit.  To  this  end,  the  Bureau  conducts 
research  and  provides:  (1)  a  basis  for  the  Nation's  physical  measurement  system,  (2)  scientific 
and  technological  services  for  industry  and  government,  (3)  a  technical  basis  for  equity  in  trade, 
and  (4)  technical  services  to  promote  public  safety.  The  Bureau  consists  of  the  Institute  for 
Basic  Standards,  the  Institute  for  Materials  Research,  the  Institute  for  Applied  Technology, 
the  Institute  for  Computer  Sciences  and  Technology,  and  the  Office  for  Information  Programs. 

THE  INSTITUTE  FOR  BASIC  STANDARDS  provides  the  central  basis  within  the  United 
States  of  a  complete  and  consistent  system  of  physical  measurement;  coordinates  that  system 
with  measurement  systems  of  other  nations;  and  furnishes  essential  services  leading  to  accurate 
and  uniform  physical  measurements  throughout  the  Nation's  scientific  community,  industry, 
and  commerce.  The  Institute  consists  of  a  Center  for  Radiation  Research,  an  Office  of  Meas- 
urement Services  and  the  following  divisions: 
Applied  Mathematics  —  Electricity  —  Mechanics  —  Heat  —  Optical  Physics  —  Nuclear 
Sciences 2  —  Applied  Radiation  2  —  Quantum  Electronics  a  —  Electromagnetics 3  —  Time 
and  Frequency  3  —  Laboratory  Astrophysics 3  —  Cryogenics ". 

THE  INSTITUTE  FOR  MATERIALS  RESEARCH  conducts  materials  research  leading  to 
improved  methods  of  measurement,  standards,  and  data  on  the  properties  of  well-characterized 
materials  needed  by  industry,  commerce,  educational  institutions,  and  Government;  provides 
advisory  and  research  services  to  other  Government  agencies;  and  develops,  produces,  and 
distributes  standard  reference  materials.  The  Institute  consists  of  the  Office  of  Standard 
Reference  Materials  and  the  following  divisions: 

Analytical  Chemistry  —  Polymers  —  Metallurgy  —  Inorganic  Materials  —  Reactor 

Radiation  —  Physical  Chemistry. 

THE  INSTITUTE  FOR  APPLIED  TECHNOLOGY  provides  technical  services  to  promote 
the  use  of  available  technology  and  to  facilitate  technological  innovation  in  industry  and 
Government;  cooperates  with  public  and  private  organizations  leading  to  the  development  of 
technological  standards  (including  mandatory  safety  standards),  codes  and  methods  of  test; 
and  provides  technical  advice  and  services  to  Government  agencies  upon  request.  The  Institute 
consists  of  a  Center  for  Building  Technology  and  the  following  divisions  and  offices: 
Engineering  and  Product  Standards  —  Weights  and  Measures  —  Invention  and  Innova- 
tion —  Product  Evaluation  Technology  —  Electronic  Technology  —  Technical  Analysis 
—   Measurement  Engineering  —  Structures,  Materials,   and  Life  Safety*  —  Building 
Environment  *  —  Technical  Evaluation  and  Application '  —  Fire  Technology. 

THE  INSTITUTE  FOR  COMPUTER  SCIENCES  AND  TECHNOLOGY  conducts  research 
and  provides  technical  services  designed  to  aid  Government  agencies  in  improving  cost  effec- 
tiveness in  the  conduct  of  their  programs  through  the  selection,  acquisition,  and  effective 
utilization  of  automatic  data  processing  equipment;  and  serves  as  the  principal  focus  within 
the  executive  branch  for  the  development  of  Federal  standards  for  automatic  data  processing 
equipment,  techniques,  and  computer  languages.  The  Center  consists  of  the  following  offices 
and  divisions: 

Information  Processing  Standards  —  Computer  Information  —  Computer  Services  — 

Systems  Development  —  Information  Processing  Technology. 

THE  OFFICE  FOR  INFORMATION  PROGRAMS  promotes  optimum  dissemination  and 
accessibility  of  scientific  information  generated  within  NBS  and  other  agencies  of  the  Federal 
Government;  promotes  the  development  of  the  National  Standard  Reference  Data  System  and 
a  system  of  information  analysis  centers  dealing  with  the  broader  aspects  of  the  National 
Measurement  System;  provides  appropriate  services  to  ensure  that  the  NBS  staff  has  optimum 
accessibility  to  the  scientific  information  of  the  world.  The  Office  consists  of  the  following 
organizational  units: 

Office  of  Standard  Reference  Data  —  Office  of  Technical  Information  and  Publications  — 
Library  —  Office  of  International  Relations. 


1  Headquarters    and    Laboratories    at    Gaithersburg,    Maryland,    unless    otherwise    noted:    mailing    address 
Washington,  D.C.  20234. 

2  Part  of  the  Center  for  Radiation  Research. 

3  Located  at  Boulder,  Colorado  80302. 

*  Part  of  the  Center  for  Building  Technology. 
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NATIONAL  BUREAU  OF  STANDARDS 

CRYOGENICS  DIVISION 
INSTITUTE  FOR  BASIC  STANDARDS 
Boulder,  Colorado  80302 


CRYOGENICS  DIVISION  (275.00) 

Determines  low  temperature  properties  of  solids,    fluids,    and  systems;  performs  research  in 
cryogenic  metrology  and  fluid  transport  processes;  investigates  basic  problems  and  phenomena  associated 
with  cryogenic  technology;  provides  consulting  service  to  Government  agencies;  makes  technical  informa- 
tion available  to  the  public. 


CRYOGENIC  TECHNICAL  SERVICES  SECTION  (275.01) 

Provides  technical  services  to  the  Division  in  support  of  research  programs  con- 
sisting of  engineering  design  of  cryogenic  apparatus;  fabricates  and  installs  experimental 
equipment;  assists  in  the  operation  of  experimental  test  facilities;  acquires  and  maintains 
supplies  and  laboratory  instruments;  operates  unique  process  facilities  for  research  and 
testing;  and  procures  and  distributes  liquefied  and  purified  gases. 


CRYOGENIC  DATA  CENTER  SECTION  (275.02) 

Critically  evaluates  and  compiles  data  on  the  thermophysical  properties  of  cryo- 
genic fluids,    metals,    alloys,    and  dielectrics;  operates  an  automated  bibliographic  service, 
including  the  acquisition,    cataloging,    coding,    storing,    and  retrieval  of  pertinent  literature; 
monitors  current  literature  in  cryogenics;  and  furnishes  through  listings  of  selected  items 
a  current  awareness  service  to  the  cryogenic  community. 


CRYOGENIC  PROPERTIES  OF  SOLIDS  SECTION  (275.03) 

Performs  basic  and  applied  research  on  the  physical,    transport,    mechanical,    and 
metallurgical  properties  of  solids,    primarily  metals.      Places  special  emphasis  on  the  de- 
velopment of  accurate  and  advanced  measurement  technology,    on  the  generation  of  stan- 
dard reference  data,    and  on  the  development  and  characterization  of  standard  reference 
materials. 


PROPERTIES  OF  CRYOGENIC  FLUIDS  SECTION  (275.04) 

Measures,    computes,    ^nd  correlates  the  thermodynamic,    electromagnetic,    and 
transport  properties  of  cryogenic  fluids  throughout  a  wide  range  of  temperatures  and  densi- 
ties; and  measures  the  phase  equilibrium  properties  and  excess  thermodynamic  functions 
of  mixtures  of  simple  dense  fluids. 


CRYOGENIC  SYSTEMS  SECTION  (275.05) 

Measures,    analyzes,    and  correlates  the  properties  of  cryogenic  systems;  investi- 
gates basic  problems  and  phenomena  associated  with  cryogenic  engineering  technology  to 
explain  and  predict  the  behavior  of  cryogenic  systems;  consults  and  provides  advisory  ser- 
vices for  other  Bureau  programs,    other  Government  agencies,    and  the  public;  and  pro- 
motes and  establishes  cryogenic  standard  practices. 


CRYOGENIC  METROLOGY  SECTION  (275.06) 

Investigates  fundamental  principles  of  cryogenic  measurements;  performs  re- 
search on  the  basic  phenomena  that  may  be  applied  to  cryogenic  instruments;  studies 
those  properties  of  materials,    matter -matter  and  matter -energy  interactions  which 
could  lead  to  new  measurement  principles;  develops  improved  cryogenic  measurement 
devices  and  methodology;  evaluates  transducers;  investigates  and  recommends  applica- 
tion techniques;  and  consults  and  provides  advisory  services  for  other  NBS  programs, 
other  Government  agencies,    and  the  public. 


CRYOELECTRONICS  SECTION  (275.08) 

Investigates  the  applications  of  superconductivity  and  other  low  temperature 
phenomena  to  improve  techniques  and  instruments  for  making  measurements  of  elec- 
trical quantities,   including  fundamental  constants.     Demonstrates  the  feasibility  and 
limitations  of  radically  new  instruments.      Provides  assistance,    especially  to  other 
NBS  divisions,    in  adapting  this  new  technology  to  the  establishment  of  standards  and 
measurement  science.     Performs  background  research  necessary  to  support  these 
functions. 
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Publications  and  Services  of  the  National  Bureau  of  Standards 

Cryogenics  Division,   Institute  for  Basic  Standards 

Boulder,   Colorado    80302 

1953  -   1972 

J.   R.   Mendenhall,  V.   J.   Johnson,  and  N.  A.    Olien 

This  NBS  Technical  Note  catalogs  the  publications  of  the 
Cryogenics  Division,   along  with  author  and  subject  indexes,  for  the 
period  1953  through  1972.     It  also  contains  a  listing  of  available 
thermodynamic  properties  charts,  bibliographies,  and  miscellaneous 
reports  of  cryogenic  interest. 

A  resume' of  the  activities  of  and  services  provided  by  the 
Cryogenics  Division  is  also  included. 

Key  words:    Author  indexes;  bibliography;  cryogenics;  liquefaction; 
metrology;  properties  of  fluids;  properties  of  solids;  subject  indexes; 
superconductivity;  transport  processes. 

Introduction 


For  a  number  of  years  the  National  Bureau  of  Standards  -  Cryogenic  Data  Center 
has  furnished  lists  of  publications  resulting  from  the  work  of  the  NBS- Cryogenics 
Division.     Supplements  to  these  lists  have  been  prepared  and  sent  to  persons  engaged  in 
cryogenic  engineering  and  research.     This  Technical  Note  brings  all  of  this  information 
together  in  one  publication  and  covers  the  entire  period  for  which  there  are  publications, 
1953  through  1972.     A  number  of  indexes,    including  subject  and  author,  have  been 
included  as  well  as  information  regarding  other  services  of  the  Cryogenic  Data  Center. 

Future  supplements  to  this  list  of  publications  will  be  available  to  anyone  asking 
to  be  placed  on  the  mailing  list.     Request  for  inclusion  on  the  mailing  list  should  be 
directed  to:    National  Bureau  of  Standards,   Cryogenic  Data  Center,   Boulder,   Colorado 
80302. 
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NOTICE:     Copies  of  these  publications  may  be  obtained  as  indicated  by  the  superscripts  at  the  end  of  each 
item.      The  superscripts  refer  to  availability  and  are  listed  on  page    4l. 
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R-2  NBS-AEC  CRYOGENIC  ENGINEERING  LABORATORY.     Nat.    Bur.    Stand,   (u.  S.  \  Tech.    News  Bull. 

Vol  37,    No.    10,    152-8  (Oct  1953).     (PB172001)1 
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R-6  ADVANCES  IN  CRYOGENIC  ENGINEERING  (Proc.    1954  Cryogenic  Engineering  Conf.  ,    Sept. 
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(Plenum  Press,    New  York  -  $25.  00)4 
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B.  W.  Birmingham,  E.  H.  Brown,  C.  R.  Class  and  A.  F.  Schmidt.  Paper  B-l  in  Advances  in 
Cryogenic  Engineering  (Proc.  1954  Cryogenic  Engineering  Conf.  )  Vol  1,  49-61.  Plenum  Press, 
New  York  (1960).      (PB172006)1 

R-9  A  RE-LIQUEFYING  HYDROGEN  REFRIGERATOR,    by  G.    E.    Mcintosh,    D.    Mann,    J.    Macinko 

and  P.    C.   Vander  Arend.     Paper  B-2  in  Advances  in  Cryogenic  Engineering  (Proc.    1954 
Cryogenic  Engineering  Conf.  )  Vol  1,    62-76.     Plenum  Press,    New  York  (1960).      (PB172007)1 

R-10  JOINING  ALUMINUM  TO  STAINLESS  STEEL,    by  M.    C.    Smith  and  D.    D.    Rabb.     Paper  B-3  in 

Advances  in  Cryogenic  Engineering  (Proc.    1954  Cryogenic  Engineering  Conf.  )  Vol  1,    77-86. 
Plenum  Press,    New  York  (1 960).      (PB172008)1 

R-ll  THE  TRANSFER  OF  LIQUEFIED  GASES,    by  R.    B.    Jacobs,    R.    J.    Richards  and  S.    B.    Schwartz. 

Paper  B-4  in  Advances  in  Cryogenic  Engineering  (Proc.    1954  Cryogenic  Engineering  Conf.  ) 
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Cryogenic  Engineering  (Proc.    1954  Cryogenic  Engineering  Conf.  )  Vol  1,    105-10.     Plenum  Press, 
New  York  (1960).      (PB172011)1 

R-14  A  HIGH-VACUUM  SEAL-OFF  VALVE,   by  R.    J.    Richards,      (a)  Paper  B-7  in  Advances  in 

Cryogenic  Engineering  (Proc.  1954  Cryogenic  Engineering  Conf.  )  Vol  1,  111-3.  Plenum  Press, 
New  York  (1960).      (Out  of  print),      (b)  Rev.    Sci.    Instrum.    Vol  25,    520-1    (May  1954).      (PB172012)1 

R-15  CONTINUOUS  ANALYSIS  OF  ORTHO-PARAHYDROGEN  MIXTURES,   by  D.    H.   Weitzel  and  R.    L. 
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Kropschot.     Paper  C-4  in  Advances  in  Cryogenic  Engineering  (Proc.    1954  Cryogenic  Engineering 
Conf.  )  Vol  1,    131-7.     Plenum  Press,    New  York  (1960).      (PB172014)1 


R-17  PULSATION  DAMPING,   by  C.    R.    Myer.     Paper  C-5  in  Advances  in  Cryogenic  Engineering 

(Proc.    1954  Cryogenic  Engineering  Conf.  )  Vol  1,    138-43.     Plenum  Press,    New  York  (I960). 
(PB172015)1  -| 

R-18  THERMISTOR  INDICATING  FLOWMETER  FOR  LOW  RATES  OF  NITROGEN  AND  HYDROGEN 

GASES,  by  J.  W.  Allen,  M.  M.  Fulk  and  M.  M.  Reynolds.  Paper  D-l  in  Advances  in  Cryogenic 
Engineering  (Proc.  1954  Cryogenic  Engineering  Conf.  )  Vol  1,  151-3.  Plenum  Press,  New  York 
(1960).     (PB172016)1 

R-19  A  SENSITIVE  ELECTRONIC  LIQUID  LEVEL  INDICATOR  FOR  CONDENSED  GASES,    by  D.    W. 

Braudway,    S.    B.    Schwartz  and  J.   W.   Allen.     Paper  D-2  in  Advances  in  Cryogenic  Engineering 
(Proc.    1954  Cryogenic  Engineering  Conf.  )  Vol  1,    154-5.     Plenum  Press,    New  York  (1960). 
(PB172017)1 

R-20  LOW  TEMPERATURE  ELECTRICAL  RESISTANCE  OF  FIFTEEN  COMMERCIAL  CONDUCTORS, 

by  O.    E.    Park,    M.    M.    Fulk  and  M.    M.    Reynolds.     Paper  D-3  in  Advances  in  Cryogenic 
Engineering  (  Proc.    1954  Cryogenic  Engineering  Conf.  )  Vol  1,    156-7.     Plenum  Press,    New  York 
(1960).      (PB172018)1 

R-21  CARBON  RESISTORS  AND  VARIABLE  DIFFERENTIAL  TRANSFORMERS  FOR  LIQUID  LEVEL 

INDICATION,    by  S.    B.    Schwartz  and  A.    E.    Wilson.     Paper  D-4  in  Advances  in  Cryogenic 
Engineering  (Proc.    1954  Cryogenic  Engineering  Conf.  )  Vol  1,    158-61.     Plenum  Press,    New  York 
(I960).      (PB172019)1 

R-22  MODIFICATION  OF  A  CALORIMETRIC  OXYGEN  DETECTOR  FOR  USE  WITH  NON-EQUILIBRIUM 

HYDROGEN,    by  A.    E.    Wilson,    S.    B.    Schwartz  and  R.    J.    Corruccini.     Paper  D-6  in  Advances  in 
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R-23  TRACE  OXYGEN  ANALYSIS  FOR  LIQUID  HYDROGEN  PRODUCTION,    by  E.    Catalano.     Paper  D-8 
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Vol  44,   No.    5,    80  (May  1960).     (PB172154)1 
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44,   No.    11,    193-7  (Nov  1960).     (PB172163)1 

R-176  LOW  TEMPERATURE  STATIC  SEALS  USING  ELASTOMERS  AND  PLASTICS,    by  D.    H.    Weitzel, 
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HYDROGEN-NITROGEN  SYSTEM,    by  D.    E.     Drayer  and  T.    M.    Flynn.      Nat.    Bur.    Stand.    (U.  S.  ), 
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R-216  ELECTROMAGNETIC  BEARING,    by  H.    Sixsmith.      Rev.    Sci.    Instrum.    Vol  32,  No.    II,    1196-7  (Nov 
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Stand.  (U.S.  ),    Tech.   News  Bull.    Vol  46,    No.    1,    2-3  (Jan  1962).     (PB172206)1 
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Cryogenic  Engineering  Conf.  )  Vol  8,    521-8.      Plenum  Press,    New  York  (1963).      (PB172231)1 
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CONDENSING  AND  BOILING  HYDROGEN  FILMS,  by  K.    D.    Timmerhaus,    D.    E.    Drayer  and 
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R-268  THE  THERMODYNAMIC  PROPERTIES  OFNITROGEN  FROM  114  TO  540°R  BETWEEN  1.  0  AND 

3000  psia,   Supplement  A  (British  Units),  by  T.   R.    Strobridge.     Nat.    Bur.    Stand  (U.  S.  )  Tech. 
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R-272  TUNNELING  BETWEEN  A  NORMAL  METAL  AND  A  SUPERCONDUCTOR,  by  J.    L.    Harden  and 
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TIONS MODELLING  THE  COOLDOWN  PROCESS,    by  S.    Jarvis,    Jr.     Nat.    Bur.    Stand.    (U.  S.  ),    Tech. 
Note  No.    301,    48  pages  (Jan  1965).     (C13.  46:301  -  55^)3 

MR -20       CALCULATION  OF  THE  VAPOR  PRESSURE  AND  HEATS  OF  VAPORIZATION  AND  SUBLIMATION 

OF  LIQUIDS  AND  SOLIDS  BELOW  ONE  ATMOSPHERE  PRESSURE.    VII.    ETHANE,    by  W.    T.    Ziegler, 
B.    S.    Kirk,    J.    C.    Mullins  and  A.    R.    Berquist.    Georgia  Inst,    of  Tech.  ,   Atlanta,    Engineering  Experi- 
ment Station,    Tech.    Rept.    No.    2  (Prepared  under  NBS  Contr.    No.    CST--1154),    65  pages  (Dec  1964). 
(PB172351)2 

MR-21      STABILITY  OF  TWO-PHASE  ANNULAR  FLOW  IN  A  VERTICAL  PIPE,    by  S.    Jarvis,    Jr.     Nat.    Bur. 
Stand.    (U.S.),    Tech.    Note  No.    314,    92  pages  (Jun  1965).     (C13.  46:314  -  SSif 

MR-22      THE  THERMODYNAMIC  PROPERTIES  OF  OXYGEN,    by  R.    B.    Stewart.     Iowa  Univ.  ,    Iowa  City,    Ph.D. 
Dissertation,    209  pages  (Jun  1966).     ($5.  00)s 
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MR-23      CALCULATION  OF  THE  VAPOR  PRESSURE  AND  HEATS  OF  VAPORIZATION  AND  SUBLIMATION 

OF  LIQUIDS  AND  SOLIDS  BELOW  ONE  ATMOSPHERE  PRESSURE.  VIII.  XENON,  by  W.  T.  Ziegler, 
J.  C.  Mullins  and  A.  R.  Berquist.  Georgia  Inst,  of  Tech.  ,  Atlanta,  Engineering  Experiment  Station, 
Tech.    Rept.   No.    3  (Prepared  under  NBS  Contr.    No.    CST-1154),    49  pages  (Apr  1966).    (PB173797)2 

MR-23a   THE  SYSTEM  HELIUM -ARGON  FROM  65  TO  140  K  UP  TO  PRESSURES  OF  120  ATM.    CORRELATION 
OF  AVAILABLE  PHASE  EQUILIBRIUM  DATA,    by  J.    C.    Mullins  and  W.    T.    Ziegler.     Georgia  Inst. 
of  Tech.  ,   Atlanta,    Engineering  Experiment  Station,    Tech.    Rept.    No.    3  (Prepared  under  NBS  Contr. 
No.    CST-1154),    69  pages  (Jan  1965).     (Request  from  Georgia  Institute  of  Technology,    Engineering 
Experiment  Station,   Atlanta,    Ga.  )* 

MR-24     THERMODYNAMIC  PROPERTIES  OF  ARGON  IN  THE  LIQUID  AND  GASEOUS  STATE  FOR  TEMPERA- 
TURES FROM  THE  TRIPLE  POINT  TO  300° K  WITH  PRESSURES  TO  1000  ATMOSPHERES,    by  A.    L. 
Gosman.     Iowa  State  Univ.  ,    Ames,    Ph.  D.    Dissertation,    238  pages  (Aug  1965).     (Available  from 
University  Microfilms,   Ann  Arbor,    Michigan,    Order  No.    66-3434  -  Xerography  $10.  80;  Microfilm 
$3.  10) 

MR-25      TWO-PHASE,    TWO -COMPONENT  CRITICAL  FLOW  IN  A  VENTURI,    by  R.    V.    Smith.     Oxford  Univ.  , 
England,    Ph.D.    Dissertation,    235  pages  (Jun  1968).     ($4.  00)s 

MR -26  CALCULATION  OF  THE  VAPOR  PRESSURE  AND  HEATS  OF  VAPORIZATION  AND  SUBLIMATION 
OF  LIQUIDS  AND  SOLIDS  BELOW  ONE  ATMOSPHERE  PRESSURE.  IX.  NEON,  by  W.  T.  Ziegler, 
G.  N.  Brown  and  J.  D.  Garber.  Georgia  Inst,  of  Tech.  ,  Atlanta,  Engineering  Experiment  Station, 
Tech.    Rept.    No.    1  (Prepared  under  NBS  Contr.    No.    C5T-7973),    64  pages  (May  1970).     ($2.  50)s 

MR-27      SPECTRAL  RADIATIVE  PROPERTIES  OF  TRANSITION  METALS  AT  LIQUID  HELIUM  TEMPERA- 
TURES,   by  M.    C.    Jones.     California  Univ.  ,    Berkeley,    Ph.D.    Dissertation,    106  pages  (Dec  1970). 
($4.  00)6 

MR-28      TECHNICAL  MANUAL  OF  OXYGEN/NITROGEN  CRYOGENIC  SYSTEMS.     Naval  Air  Systems  Command, 
Washington,    D.    C.  ,    Rept.    No.    NAVAIR  06-3-501,    427  pages  (Mar  1971).     (No  charge  for  single  copy)5 
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Thermodynamic  Properties  Charts 

Single  copies  of  the  following  charts  are  available  from  National  Bureau  of  Standards,    Cryogenic  Data  Center, 
Boulder,    Colorado    80302,   at  no  charge.     Additional  copies  of  charts  D-l  through  D-57  may  be  purchased 
from  National  Technical  Information  Service,    Springfield,    Virginia     22151  (Order  by  PB  No.  --price  $1.  00  each 
regardless  of  size).     Charts  D-58  through  D-67  are  available  from  NBS  Cryogenic  Data  Center  only  (request 
by  D  No.  ). 

D-l  TEMPERATURE-ENTROPY  DIAGRAM  OF  HELIUM  (1  to  40°K;  .  001  to  100  atm.  ).      Leiden  Univ.  , 

Netherlands,    Kamerlingh  Onnes  Lab.    (1941).     PB172352-1  -  8  1/2"  x  11"  size;  PB172352-3  -  17"  x  22" 
size. 

D-2  TEMPERATURE-ENTROPY  DIAGRAM  OF  HELIUM  (20  to  500° K;  .  03  to  300  atm.  ).     Leiden  Univ.  , 

Netherlands,    Kamerlingh  Onnes  Lab.    (1941).     PB172353-1  -  8  1/2"  x  11"  size;  PB172353-3  -  17"  x  22" 
size. 

D-3  TEMPERATURE -ENTROPY  DIAGRAM  OF  HELIUM  (20  to  300°K;  0.  1  to  100  atm.  ).     National  Bureau 

of  Standards,    Boulder,    Colo.,    Cryogenics  Div.    (1961).     From:  Nat.  Bur.    Stand.    (U.S.),    Res.    Pap. 
1932  (1948).      PB172354-1  -  8  1/2"  x  11"   size;  PB172354-3   -  17"  x  22"   size. 

D-4  TEMPERATURE-ENTROPY  DIAGRAM  OF  NORMAL  HYDROGEN  (0  to  150°K;  0.  6  to  300  atm.  ). 

National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.    (1960).     From:  Nat.    Bur.    Stand. 
(U.  S.  ),    Res.    Pap.  1932  (1948).     PB172355-1  -  8  1/2"  x  11"  size;  PB172355-3  -  17"  x  22"  size. 

D-5  TEMPERATURE -ENTROPY  DIAGRAM  OF  NORMAL  HYDROGEN  (130  to  300°K;  0.  8  to  600  atm.  ). 

National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.    (1960).     From:  Nat.    Bur.    Stand. 
(U.  S.  ),    Res.    Pap.    1932  (1948).     PB172356-1  -  8  1/2"  x  11"  size;  PB172356-3  -  17"  x  22"  size. 

D-6  TEMPERATURE-ENTROPY  DIAGRAM  OF  NEON  (55  to  300°K,  0.  5  to  90  atm.  ).        National  Bureau 

of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.     From:  A  Compendium  of  the  Properties  of  Materials 
at  Low  Temperature   -  Phase  II.  R.    B.    Stewart  and  V.    J.    Johnson  (General  Editors).      Wright  Air 
Development  Div.  ,    Wright -Patterson  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60 -56  (1961).      PB172357-1   - 
8  1/2"  x  11"  size:  PB172357-3  -  17"  x  22"  size. 

D-7  TEMPERATURE-ENTROPY  DIAGRAM  OF  NITROGEN  (50  to  450°K;  0.  1  to  1200  atm.  )     Bureau  of 

Mines,    Amarillo,    Tex.      From:  Chart  by  E.    S.    Burnett  (1949).      PB172358-1  -  8  1/2"  x  11"  size; 
PB172358-3  -  17"  x  22"  size. 

D-8  TEMPERATURE-ENTROPY  DIAGRAM  OF  AIR  (70  to  350°  K;  1  to  1100  atm.  ).      National  Bureau  of 

Standards,    Boulder,    Colo.  ,    Cryogenics  Div.    (1961).      Based  on  data  from  Michels,    et  al.  ,   and 
Claitor,    et  al.    (1954).      PB172359-1  -  8  1/2"  x  11"  size;  PB172359-3  -  17"  x  22"  size. 

D-9  PRESSURE-ENTHALPY  DIAGRAM  OF  OXYGEN  (100  to  300°K;  1  to  70  atm.  ).      Bureau  of  Mines  (1928). 

PB172360-1  -  8  1/2"  x  11"   size. 

D-10  PRESSURE -ENTHALPY  DIAGRAM  OF  OXYGEN  (-200  to  +200°  C;  0.  10  to  300  atm.  ).      Leiden  Univ.  , 

Netherlands,    Kamerlingh  Onnes  Lab.    (1942).     PB172361-1  -  8  1/2"  x  11"  size;  PB172361-3  -  17"  x  22" 
size. 

D-ll  PRESSURE-ENTHALPY  DIAGRAM  OF  AIR  (90  to  315°K;  1  to  250  atm.  ).      From:  Air  Products  Chart, 

based  on  Lundstrom's  Data.     PB172362-1  -  8  1/2"  x  11"  size;  PB172362-3  -  17"  x  22"  size. 

D-12  PRESSURE -ENTHALPY  DIAGRAM  OF  CARBON  MONOXIDE  (-200  to  +200°C;  0.  15  to  300  atm.  ). 

Leiden  Univ.  ,    Netherlands,    Kamerlingh  Onnes  Lab.    (1942).     PB172363-1  -  8  1/2"  x  11"  size; 
PB172363-3  -  17"  x  22"  size. 

D-13  COMPRESSIBILITY  FACTOR  CHART  FOR  HELIUM;  Z  vs  P  (20  to  300°K;  1  to  100  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  A  Compendium  of  the  Properties  of 
Materials  at  Low  Temperature   -  Phase  II.     R.    B.    Stewart  and  V.    J.    Johnson  (General  Editors). 
Wright  Air  Development  Div.  ,    Wright -Patter  son  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60 -56  (1961). 
PB172364-1  -  8  1/2"  x  11"  size;  PB172364-3  -  17"  x  22"  size. 


D-14  COMPRESSIBILITY  FACTOR  CHART  FOR  NORMAL  HYDROGEN;  Z  vs  P  (16  to  300° K;  .  08  to  800 

atm.  ).    National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  A  Compendium  of  the 
Properties  of  Materials  at  Low  Temperature   -  Phase  II.  R.    B.    Stewart  and  V.    J.    Johnson  (General 
Editors).      Wright  Air  Development  Div.  ,    Wright -Patter  son  AFB,    Ohio,    Tech.    Rept.    No.   WADD 
60-56  (1961).     PB172365-1   -  8  1/2"  x  11"  size;  PB172365-3  -  17"  x  22"   size. 

D-15  COMPRESSIBILITY  FACTOR  CHART  FOR  NEON;  Z  vs  P  (55  to  300°K;  20  to  90  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.     From:  A  Compendium  of  the  Properties  of 
Materials  at  Low  Temperature   -  Phase  II.  R.    B.    Stewart  and  V.    J.    Johnson  (General  Editors).      Wright 
Air  Development  Div.  ,    Wright-Patter  son  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60 -56  (1961).     PB172366-1 
8  1/2"  x  11"  size;  PB172366-3  -  17"  x  22"  size. 

D-16  COMPRESSIBILITY  FACTOR  CHART  FOR  NITROGEN;  Z  vs  P  (90  to  300°K;  1  to  500  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.,    Cryogenics  Di  v.      From:  A  Compendium  of  the  Properties  of 
Materials  at  Low  Temperature   -  Phase  II.  R.    B.    Stewart  and  V.    J.    Johnson  (General  Editors). 
Wright  Air  Development  Div.  ,    Wright -Patter  son  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60 -56  (1961). 
PB172367-1  -  8  1/2"  x  11"  size;  PB172367-3   -  17"  x  22"   size. 

D-17  COMPRESSIBILITY  FACTOR  CHART  FOR  NITROGEN;  Z  vs  P  (90  to  300°K;  300  to  3000  atm.  ). 

National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  A  Compendium  of  the  Prop- 
erties  of  Materials  at  Low  Temperature   -  Phase  II.    R.    B.    Stewart  and  V.    J.    Johnson  (General 
Editors).      Wright  Air  Development  Div.  ,    Wright-Patter  son  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60-56 
(1961).     PB172368-1  -  8  1/2"  x  11";  PB172368-3   -  17"  x  22"  size. 

D-18A        COMPRESSIBILITY  FACTOR  CHART  FOR  AIR;  Z  vs  P  (90  to  300°K;  0.  1  to  600  atm.  ).    National  Bureau 
of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.     From:  A  Compendium  of  the  Properties  of  Materials 
at  Low  Temperature    -  Phase  II.   R.    B.    Stewart  and  V.    J.    Johnson  (General  Editors).      Wright  Air 
Development  Div.  ,    Wright -Patter son  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60 -56  (1961).      PB172369-1   - 
8  1/2"  x  11"  size;  PB172369-3  -  17"  x  22"  size. 

D-18B        COMPRESSIBILITY  FACTOR  CHART  FOR  AIR;  Z  vs  T  (75  to  300°K;  1  to  1000  atm.  ).     National  Bureau 
of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  A  Compendium  of  the  Properties  of  Materials 
at  Low  Temperature   -  Phase  II.  R.    B.    Stewart  and  V.    J.    Johnson  (General  Editors).      Wright  Air 
Development  Div.  ,    Wright -Patterson  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60 -56  (1961).      PB172370-1- 
8  1/2"  x  11"  size;  PB172370-3  -  17"  x  22"  size. 

D-19  COMPRESSIBILITY  FACTOR  CHART  FOR  METHANE;  Z  vs  P  (122  to  273°K;  1  to  600  atm.  ).    National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  A  Compendium  of  the  Properties  of 
Materials  at  Low  Temperature   -  Phase  II.    R.    B.    Stewart  and  V.    J.    Johnson  (General  Editors). 
Wright  Air  Development  Div.  ,    Wright -Patterson  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60-56  (1961). 
PB172371-1  -  8  1/2"  x  11"   size;  PB172371-3  -  17"  x  22"  size. 

D-20  TEMPERATURE-ENTROPY  CHART  FOR  PARAHYDROGEN  (14  to  100°K;  0.  1  to  340  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  Nat.    Bur.    Stand.    (U.  S.  ),    Monogr. 
No.    94  (1965).     PB172372-1  -  8  1/2"  x  11"  size;  PB172372-3   -  17"  x  22"  size. 

D-20A       INTERIM  TEMPERATURE -ENTROPY  CHART  FOR  PARAHYDROGEN  (In  Metric  Units;  20  to  100°K; 
1  to  340  atm.  ).     National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  Nat.    Bur. 
Stand.    (U.  S.  ),    Tech.    Note  No.    130  (1961).     PB172373-1  -  8  1/2"  x  11"  size;  PB172373-2   -  11"  x  17"  size; 
PB172373-3  -  17"  x  22"  size. 

D-20B       INTERIM  TEMPERATURE -ENTROPY  CHART  FOR  PARAHYDROGEN  (In  British  Units;  30  to  180°R; 
10  to  5000  psia).     National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.     From:  Nat.    Bur. 
Stand.    (U.  S.  ),    Tech.    Note  No.    130  (1961).     PB172374-1  -  8  1/2"  x  U"  size;  PB172374-2   -  11"  x  17"  size; 
PB172374-3  -  17"  x  22"  size. 

D-21A       INTERIM  TEMPERATURE -ENTROPY  CHART  FOR  PARAHYDROGEN  (In  Metric  Units;  80  to  300°K; 
1  to  100  atm.  ).     National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  Nat.    Bur. 
Stand.    (U.  S.  ),    Tech.    Note   No.    130  (1961).     PB172375-1  -  8  1/2"  x  11"  size;  PB172375-2   -  11"  x  17"  size; 
PB172375-3  -  17"  x  22"  size. 

D-21B       INTERIM  TEMPERATURE-ENTROPY  CHART  FOR  PARAHYDROGEN  (In  British  Units;  140  to  540°R; 
10  to  1500  psia.  ).     National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  Nat.    Bur. 
Stand.    (U.S.),    Tech.    Note  No.    130  (1961).     PB172376-1  -  8  1/2"  x  11"  size;  PB172376-2   -  11"  x  17"  size; 
PB172376-3  -  17"  x  22"  size. 
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D-22  ENTHALPY -ENTROPY  CHART  FOR  PARAHYDROGEN  (16  to  64°  K;  0.  3  to  340  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  Nat.    Bur.    Stand.    (U.  S.  ),    Monogr. 
No.    94  (1965).     PB172377-1  -  8  1/2"  x  11"  size;  PB172377-3  -  17"  x  22"  size. 

D-22A      INTERIM  ENTHALPY -ENTROPY  CHART  FOR  PARAHYDROGEN  (In  Metric  Units;  20  to  60°  K;  1  to 

340  atm.  ).     National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.     From:  Nat.    Bur.    Stand. 
(U.  S.  ),    Tech.    Note  No.    130  (1961).     PB172378-1  -  8  1/2"  x  11"  size;  PB172378-2   -  11"  x  17"  size; 
PB172378-3  -  17"  x  22"  size. 

D-22B       INTERIM  ENTHALPY -ENTROPY  CHART  FOR  PARAHYDROGEN  (In  British  Units;  36  to  100°R;  10 
to  5000  psia.  ).     National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.     From:  Nat.    Bur. 
Stand.    (U.S.  ),    Tech.    Note  No.    130  (1961).      PB172379-1  -  8  1/2"  x  U"  size;  PB172379-2   -  11"  x  17"  size; 
PB172379-3  -  17"  x  22"  size. 

D-23  TEMPERATURE-ENTROPY  DIAGRAM  FOR  NITROGEN  (65  to  300°K;  0.  1  to  200  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.     From:  Nat.    Bur.    Stand.    (U.  S.  ),    Tech.    Note 
No.    129  (1962).     PB172380-1  -  8  1/2"  x  11"  size;  PB172380-3  -  17"  x  22"  size. 

D-24         TEMPERATURE-ENTROPY  DIAGRAM  FOR  HELIUM  (0  to  50°K;  0.  5  to  150  atm.  ).     National  Bureau 
of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.    (1957).     From:  J.    Zelmanov,    W.    H.    Keesom  and 
E.    H.    Brown  Data  (1940,    1944,    1958).     PB172381-1  -  8  1/2"  x  11"  size. 

D-25  TEMPERATURE -ENTROPY  DIAGRAM  FOR  HELIUM  (50  to  100°K;  0.  5  to  200  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.    (1957).     From:  W.    H.    Keesom  Data  (1940). 
PB172382-1  -  8  1/2"  x  11"  size. 

D-26  TEMPERATURE -ENTROPY  DIAGRAM  FOR  HELIUM  (100  to  200°K;  0.  5  to  200  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.    (1957).     From:  W.    H.    Keesom  Data  (1940). 
PB172383-1  -  8  1/2"  x  11"  size. 

D-27  TEMPERATURE-ENTROPY  DIAGRAM  FOR  HELIUM  (200  to  400°  K;  0.  5  to  200  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.    (1957).      From:  W.    H.    Keesom  Data  (1940). 
PB172384-1  -  8  1/2"  x  11"  size. 

D-28  TEMPERATURE-ENTROPY  DIAGRAM  FOR  HYDROGEN  (280  to  600°K;  1  to  1200  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.,    Cryogenics  Div.    (I960).     From:  Nat.    Bur.    Stand.    (U.S.), 
Res.    Pap.    1932  (1948).     PB172385-1  -  8  1/2"  x  11"  size;  PB172385-2   -  11"  x  17"  size. 

D-42  PRESSURE-ENTHALPY  DIAGRAM  OF  ETHYLENE  (-150  to  +200°  C;  .  02  to  300  atm.  ).     Leiden  Univ.  , 

Netherlands,   Kamerlingh  Onnes  Lab.    (1941).     PB172386-1  -  8  1/2"  x  11"  size;  PB172386-3  -  17"  x  22" 
size. 

D-43  PRESSURE-ENTHALPY  DIAGRAM  OF  METHANE  (90  to  480° K;  1  to  300  atm.  ).      Leiden  Univ.  ,    Nether- 

lands,   Kamerlingh  Onnes  Lab.    (1940).     PB172387-1  -  8  1/2"  x  11"  size;  PB172387-3  -  17"  x  22"  size. 

D-44  COMPRESSIBILITY  FACTOR  CHART  FOR  NEON;  Z  vs  P  (30  to  300°K;  1  to  200  atm.  ).     National 
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temperature  range  0  to  273 °K,  by  L.  A.  Hall. 

Survey  of  electrical  resistivity  measurements  on  8  additional  pure 
metals  in  the  temperature  range  0  to  273  K,  by  L.  A.  Hall  and  F.  E.  E. 

Germann. 

An  analysis  of  the  Brayton  cycle  as  a  cryogenic  refrigerator,  by  R.  C. 

Muhlenhaupt  and  T.  R.  Strobridge. 

A  bibliography  of  thermophysical  properties  of  methane  from  0  to  300°K, 
by  L.  A.  Hall. 

Incipient  and  developed  cavitation  in  liquid  cryogens,  by  D.  K.  Edmonds 
and  J.  Hord. 

Slush  hydrogen  fluid  characterization  and  instrumentation,  by  C.  F. 
Sindt,  P.  R.  Ludtke,  and  D.  E.  Daney. 

Preparation  and  characterization  of  slush  hydrogen  and  nitrogen  gels, 
by  A.  S.  Rapial  and  D.  E.  Daney. 

Some  applications  of  the  Josephson  effect,  by  R.  A.  Hamper,  L.  0. 
Mullen  and  D.  B.  Sullivan. 
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Tech.   Note  No. 

R  or  ME  No. 

383 

R-546 

384 

R-638 

385 

R-547 

390 

R-566 

392 

R-598 

397 

R-605 

412 

R-419 

600 

R-637 

605 

R-650 

606 

R-667 

608 

R-651 

609 

R-649 

613 

R-678 

617 

R-701 

621 

R-722 

622 

R-723 

624 

R-727 

625 

R-726 

Monograph  No. 

R  or  MR  No. 

13 

R-168 

21 

R-173 

29 

R-191 

63 

R-285 

94 

R-36O 

101 

111 

124 


R-443 

R-475 
R-713 


Title  and  Authors 

A  bibliography  of  thermophysical  properties  of  air  from  0  to  300  K, 
by  L.  A.  Hall. 

Thermophysical  properties  of  oxygen  from  the  freezing  liquid  line  to 
600  R  for  pressures  to  5000  psia,  by  R.  D.  McCarty  and  L.  A.  Weber. 

Thermal  conductance  at  the  interface  of  a  solid  and  helium  II  (Kapitza 
conductance),  by  N.  S.  Snyder. 

Far  infrared  absorption  in  liquefied  gases,  by  M.  C.  Jones. 

The  thermodynamic  properties  of  compressed  gaseous  and  liquid  fluorine, 
by  R.  Prydz  and  G.  C.  Straty. 

Tabulated  values  of  cavitation  B-factor  for  helium,  H2,  N2,  Fg,  O2, 
refrigerant  114  and  HgO,  by  J.  Hord  and  R.  0.  Voth. 

Quantum  mechanical  calculations  of  the  second  virial  coefficients  for 
hydrogen,  by  M.  E.  Boyd  and  S.  Y.  Larsen. 

Corrections  and  calculations  on  an  x-ray  diffraction  line  profile: 
A  computer  program,  by  R.  E.  Schramm. 

An  evaluation  of  positive  displacement  cryogenic  volumetric  flowmeters, 
by  J.  A.  Brennan,  J.  W.  Dean,  D.  B.  Mann  and  C.  H.  Kheebone. 

Cryogenic  flow  research  facility  provisional  accuracy  statement,  by 
J.  W.  Dean,  J.  A.  Brennan,  D.  B.  Mann  and  C.  H.  Kneebone. 

Steam-water,  critical  flow  in  a  venturi,  by  R.  V.  Smith. 

Study  of  cryogenic  storage  tank  fatigue  life  -  low  temperature  mechani- 
cal testing  of  AISI  304  and  310  stainless  steels,  by  R.  P.  Reed,  R.  L. 
Durcholz,  R.'  E.  Schramm,  and  T.  J.  Patrician. 

Martensite  transformation  detection  in  cryogenic  steels  (magnetometer 
development  ),by  F.  R.  Fickett. 

Thermophysical  properties  of  parahydrogen  from  the  freezing  liquid 
line  to  5000  R  for  pressures  to  10,000  psia,  by  R.  D.  McCarty  and 
L.  A.  Weber. 

Liquid-vapor  equilibrium  in  the  binary  systems  of  He  and  He 3  with 
nl>2  and  11H2,  by  M.  J.  Hiza. 

Thermophysical  properties  of  helium-4  from  4  to  3000  R  with  pressures 
to  15000  psia,  by  R.  D.  McCarty. 

An  evaluation  of  several  cryogenic  turbine  flowmeters,  by  J.  A.  Brennan, 
R.  W.  Stokes,  D.  B.  Mann  and  C.  H.  Kheebone. 

Computer  programs  for  thermodynamic  and  transport  properties  of  hydrogen 
(Tabcode  II),  by  H.  M.  Roder,  R.  D.  McCarty  and  W.  J.  Hall. 


Mechanical  properties  of  structural  -materials  at  low  temperatures;  a 
compilation  from  the  literature,  by  R.  M.  McClintock  and  H.  P.  Gibbons. 

Specific  heats  and  enthalpies  of  technical  solids  at  low  temperatures; 
a  compilation  from  the  literature,  by  R.  J.  Corruccini  and  J.  J.  Gniewek. 

Thermal  expansion  of  technical  solids  at  low  temperatures;  a  compila- 
tion from  the  literature,  by  R.  J.  Corruccini  and  J.  J.  Gniewek. 

Tensile  and  impact  properties  of  selected  materials  from  20  to  300°K, 
by  K.  A.  Warren  and  R.  P.  Reed. 

Thermodynamic  and  related  properties  of  parahydrogen  from  the  triple 
point  to  100°K  at  pressures  to  340  atmospheres,  by  H.  M.  Roder,  L.  A. 
Weber  and  R.  D.  Goodwin. 

Low  temperature  mechanical  properties  of  copper  and  selected  copper 
alloys  -  a  compilation  from  the  literature,  by  R.  P.  Reed  and  R.  P. 
Mikesell. 

Technology  of  liquid  helium.  R.  H.  Kropschot,  B.  W.  Birmingham  and 
D.  B.  Mann,  Editors. 

Reference  tables  for  low-temperature  thermocouples,  by  L.  L.  Sparks, 
R.  L.  Powell  and  W.  J.  Hall. 
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260-31 

E-702 

260-34 

R-696 

260-35 

E-697 

260-39 

H-698 

Spec.  Publ.  Mo.   R  or  MR  Mo.  Title  and  Authors 

Thermal  conductivity  of  electrolytic  iron,  SRM  734,  from  k   to  300  K, 
by  J.  G.  Hust  and  L.  L.  Sparks. 

Thermoelectric  voltage  of  silver-28  atomic  percent  gold  thermocouple 
wire,  SRM  733>  versus  common  thermocouple  materials  (between  liquid 
helium  and  ice  fixed  points),  by  L.  L.  Sparks  and  J.  G.  Hust. 

Thermal  conductivity  of  austenitic  stainless  steel,  SRM  735,  from  5 
to  280  K,  by  J.  G.  Hust  and  L.  L.  Sparks. 

The  eddy  current  decay  method  for  restivity  characterization  of  high 
purity  metals,  by  A.  F.  Clark,  V.  A.  Deason,  J.  G.  Hust  and  R.  L. 
Powell . 

358  R-718  The  flow  measurement  of  cryogenic  fluids,  by  D.  B.  Mann. 


Thermal  conductivity  of  metals  and  alloys  at  low  temperatures,  by  R.  L. 
Powell  and  W.  A.  Blanpied. 

Reference  tables  for  thermocouples,  by  H.  Shenker,  J.  I.  Lauritzen,  Jr., 

R.  J.  Corruccini  and  S.  T.  Lonberger. 

Tables  of  thermal  properties  of  gases,  by  J.  Hilsenrath,  C.  W.  Beckett, 
W.  S.  Benedict,  L.  Fano,  et  al. 

Tx  z  rl 
Tables  of  transport  integrals  J„  (x)  =>     7 — rp,   by  W.  M.  Rogers  and 

n      Jo(e  -1) 
R.  L.  Powell. 

Single-phase  transfer  of  liquefied  gases,  by  R.  B.  Jacobs. 


27  R-4-93  Thermodynamic  properties  of  argon  from  the  triple  point  to  300  K  at 

pressures  to  1000  atmospheres,  by  A.  L.  Gosman,  R.  D.  McCarty  and  J. 
G.  Hust. 
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Bibliographies 

Bibliographies  are  available  from  NBS  Cryogenic  Data  Center,  Boulder,  Colorado  80302,  at  the  prices  indicated. 
Order  by  B  No. 

B-337    THE  SOLUBILITY  OF  HELIUM  IN  LIQUID  CRYOGENS  AND  REFRIGERANTS.  $   5.00 

16  pp  (May  1968) 

B-338    THE  REFRACTIVE  INDEX  OF  LIQUID  He,  Hg,  Dg,  Ne,  N2,  02,  Ar,  Kr,  Xe,  CH4  AND  CO.  2.00 

6  pp,  indexed  by  subject  (May  1968) 

B-3IH    REFRIGERATION  BELOW  IK.  8.00 

103  pp  (May  1968) 

B-3kZ  SPACE  SIMULATORS.  5. 00 

20  pp  (May  I968) 

B-344    THERMAL  CONDUCTIVITY  OF  STAINLESS  STEELS  AT  CRYOGENIC  TEMPERATURES.  5.00 

Ik   pp  (May  1968) 

B-347    THEFMOPHYSICAL  PROPERTIES  OF  PROPANE.  8.00 

88  pp,  indexed  by  property  (May  1968) 

B-3k6  THERMOPHYSICAL  PROPERTIES  OF  ETHYLENE.  8.00 

88  pp,  indexed  by  property  (May  1968) 

B-349    REGENERATIVE  HEAT  EXCHANGERS.  5.00 

18  pp  (June  1968) 

B-350    COUNTER-FLOW  HEAT  EXCHANGERS.  5.00 

27  pp  (June  1968) 

B-351    COMPRESSORS.  5.00 

12  pp  (June  1968) 

B-352    EXPANDERS.  5.00 

18  pp  (June  1968) 

B-353    DIELECTRIC  LOSSES  IN  SOLID  MATERIALS  AT  LOW  TEMPERATURES.  5.00 

10  pp  (June  1968) 

B-354    THE  THERMOPHYSICAL  PROPERTIES  OF  ETHANE.  10.00 

110  pp,  indexed  by  property  (June  1968) 

B-36I    THERMOPHYSICAL  PROPERTIES  OF  AIR  AT  LOW  TEMPERATURES.  10.00 

105  pp,  indexed  by  property  (July  1968) 

B-367    THE  LOW  TEMPERATURE  PROPERTIES  OF  THE  ALKALI  HALIDES.  8.00 

70  pp,  indexed  by  aliali  metal  and  property  (Aug  1968) 

B-4l6    THE  PROPERTIES  OF  DEUTERIUM  IN  THE  SOLID,  LIQUID  AND  GASEOUS  PHASES.  8.00 

97  PP,  indexed  by  property  and  phase  (Feb  1969) 

B-434    THE  THERMOPHYSICAL  PROPERTIES  OF  NEON  IN  THE  SOLID,  LIQUID  AND  GASEOUS  PHASES.  15.00 

190  pp,  indexed  by  property  and  phase  (Apr  1969) 

B-479    ADHESIVES  FOR  CRYOGENIC  APPLICATIONS.  5.00 

35  pp  (Aug  1969) 
B-484    HELIUM-4  REFRIGERATORS.  5.00 

25  pp  (Aug  1969) 

B-485  HELIUM-3  REFRIGERATORS.  2.00 

6  pp   (Aug  1969) 

jj-486  HELIUM  3 -HELIUM  k  DILUTION  REFRIGERATORS.  4.00 

12  pp    (Aug  1969) 

B-490  NON- SUPERCONDUCTING  CRYOGENIC  MAGNETS    (Published  Literature).  3.00 

10  pp   (Aug  1969) 

B-508  VUILLEUMIER  CYCLE  REFRIGERATION.  2.00 

5  pp   (Oct  1969) 

B-539  THERMOMETRY  BELOW  20  K  EXCLUDING  THERMOCOUPLES  AMD  PLATINUM  RESISTANCE  THERMOMETERS.  10.00 

85  pp,   indexed  by  thermometer  type   (Jan  1970) 

B-590         MAGNETIC   SUSCEPTIBILITY  OF  PURE  HELIUM-3 .  5.00 

19  pp   (May  1970) 

B-774  CRYOTRONS  AND  OTHER  SUPERCONDUCTING  DEVICES  FOR  USE   IN  COMPUTERS    (includes  U.S.   Patents).        10.00 

84  pp,    indexed  by  author   (Aug  1971) 

B-777  SPACE  STORAGE  OF  CRYOGENIC   PROPELLANTS.  15.00 

132  pp,   indexed  by  subject  and  author   (Aug  1971) 
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B-871  SUPERCONDUCTING  MAGNETS  $  20.00 

208  pp,   indexed  by  author  (June  1972) 

B-872  SUPERCONDUCTING  MOTORS  AND  GENERATORS.  5.00 

30  pp,    indexed  by  author   (June  1972) 

B-873  SUPERCONDUCTING  DEVICES  FOR  MEASURING  MAGNETIC  FIELD  STRENGTH  AND  DIRECTION.  5.00 

19  pp,    indexed  by  magnetic  field  measurement  and  author   (June  1972) 

B-874         SUPERCONDUCTING  DETECTORS   (Does  Not  Include  Emission  Devices  or  Amplifiers).  5.00 

37  pp,   indexed  by  author   (June  1972) 

B-875  SUPERCONDUCTING  TRANSFORMERS.  5.00 

14  pp,    indexed  by  author   (June  1972) 

B-876  SUPERCONDUCTING  TRANSMISSION  LINES.  5.00 

31  pp,    indexed  by  subject  and  author   (June  1972) 

B-877  SUPERCONDUCTING  AMPLIFIERS,    R-F  CAVITIES  AND  OTHER  ELECTRONIC   DEVICES.  5.00 

3^  pp,   indexed  by  author   (June  1972) 

B-910  PROPERTIES  OF  HYDROGEN  IN  THE  SOLID  PHASE.  10.00 

92  pp,   indexed  by  subject  and  author  (Aug  1972) 

B-958  THERMOPHYSICAL  PROPERTIES  OF  SOLID  CARBON  DIOXIDE.  5.00 

45  pp,    indexed  by  subject  and  author   (Dec  1972) 

B-963  THE  THERMOPHYSICAL  PROPERTIES  OF  METHANE  AND  DEUTERO-METHANES   IN  THE  SOLID,   LIQUID  AND 

GASEOUS  PHASES.  25.00 

341  pp,   indexed  by  property,   phase  and  author   (Jan  1973) 

B-964  THE  THERMOPHYSICAL  PROPERTIES  OF  METHANE  MIXTURES.  20.00 

228  pp,   indexed  by  property,   system  and  author   (Jan  1973) 

B-965  PROCESSES  AND  EQUIPMENT  INVOLVING  LIQUEFIED  NATURAL  GAS    (LNG)  AND  METHANE.  25.00 

308  pp,    indexed  by  subject  and  author   (Jan  1973) 
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Cryogenic  Data  Center  Services 

Current  Awareness  Service.     Weekly  lists  of  new  literature  of  cryogenic  interest  are  prepared  and  distrib- 
uted    to  subscribers.     The  subscription  price  is  $20.00  per  year  ($25.00  for  foreign  with  air  mail  delivery) 
for  52  issues.     A  subscription  may  be  obtained  by  ordering  from  National  Technical  Information  Service, 
Operations  Div.  ,   Springfield,   Va.     22151. 

Custom  Bibliographies.     Over  80,000  accessions  of  cryogenic  literature  have  been  entered  into  the  Data 
Center's  system.     Approximately  45,000  of  these  on  properties  of  materials  (for  both  fluids  and  solids)  have 
been  processed  for  machine  searching.     Detailed  and/or  extensive  bibliographies  can  be  prepared  with 
computer  facilities.     Likewise,    some  5,000  patents,    15,000  articles  on  processes  and  equipment,   and 
8,000  articles  on  instrumentation  have  now  been  processed  for  machine  retrieval.     The  cost  of  custom 
searches  is  based  on  a  rate  of  $15  per  minute  of  computer  time.     Simple  searches  can  be  made  for  as  little 
as  $30.     More  extensive  searches  are  proportionately  higher.     The  feasibility  and  estimated  cost  of  a 
search  can  be  obtained  from  Mr.   Neil  A.    Olien.     His  telephone  number  is   (303)  499-1000,   Ext.    3257. 

Liquefied  Natural  Gas  (LNG)  Literature  Survey  is  prepared  quarterly  for  the  American  Gas  Association. 
The  first  issue,   dated  March  1970,   contained  over  300  references  listed  under  23  categories.     Members  of 
the  American  Gas  Association  are  eligible  to  receive  a  complimentary  subscription  by  requesting  it  from 
AGA  Headquarters,  Attention:    Mr.    Louis  Sarkes.     Non- members  may  order  a  subscription  from  National 
Technical  Information  Service,   Springfield,   Va.     22151.     The  price  is  $20  per  year. 

A  Superconducting  Devices  and  Materials  Literature  Survey  is  prepared  quarterly  in  cooperation  with  the 
Office  of  Naval  Research.     The  March  1972  issue  included  318  references  indexed  under  39  subject  headings. 
Subsequent  issues  will  be  somewhat  comparable  in  size.     A  capsule  review  of  some  of  the  more  important 
papers  in  each  issue  was  added  in  1969.     This  feature  is  written  by  Dr.   Robert  A.   Kamper  of  NBS.     A 
subscription  may  be  ordered  from  National  Technical  Information  Service,   Springfield,   Va.     22151.     Price 
is  $20  per  year. 

Thermodynamic  and  Transport  Properties  Data  for  cryogenic  fluids  and  selected  solids  can  be  obtained 
from  Mr.   Hans  M.   Roder,   Project  Leader  for  the  Data  Compilation  Group.     His  telephone  number  is 
(303)  499-1000,   Ext.    3528.     The  descriptive  list  on  page   74  shows  the  computer  programs  which 
are  available.     These  computer  programs  are  written  in  FORTRAN  IV  language  and  are  currently  opera- 
tional on  a  CDC  3800  computer.     The  programs  are  available  at  a  cost  of  $50.  00  per  program  which 
includes  a  card  deck  and  a  sample  run  on  our  computer.     Inquiries  should  be  addressed  to  Mr.   R.    D. 
McCarty,   National  Bureau  of  Standards,   Cryogenic  Data  Center,   Boulder,    Colorado  80302.     Mr.    McCarty's 
telephone  number  is  (303)  499-1000,   Ext.   3386. 

Local  Use  of  the  Data  Center.     Visitors  are  invited  to  use  the  Center's  library,   world  literature  file, 
catalog  and  abstract  files,   microfilm  facilities,    etc.  ,   whenever  it  is  convenient  for  them  to  do  so.     The 
staff  of  both  the  Data  Compilation  and  the  Documentation  units  are  happy  to  help  with  answers  to  questions, 
to  aid  with  hard-to-find  type  of  literature,   or  to  offer  advice  as  to  best  sources  of  information. 
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Other  Services 

Custom  Thermocouple  Tables 

A  program  for  the  production  of  thermocouple  tables  for  cryogenic  use  has  been  developed  by  L.  L.  Sparks 
and  R.  L.  Powell  of  our  Cryogenic  Properties  of  Solids  Section.  The  tables  are  usable  from  liquid  helium 
temperatures  at  4  K  to  approximately  room  temperature. 

After  an  individual  user  makes  a  spot  check  of  his  own  thermocouple  with  its  junctions  at  known  tempera- 
tures, a  computer  program  is  used  to  compare  the  results  of  the  spot  calibration  with  an  NBS  calibration 
table.     The  computer  then  calculates  a  correction  factor  and  generates  a  "working"  table  tailored  to  the 
particular  thermocouple.      The  table  may  be  obtained  in  "C  or  °K,    with  any  reference  temperature  within 
the  range  of  the  table.     Tables  can  be  generated  for  most  of  the  commercial,  low- temperature, 
thermocouple  materials. 

This  program  is  compatible  with  many  types  of  computers,    making  possible  the  use  of  local  computers. 
The  NBS  Cryogenic  Data  Center  will  furnish,   at  cost,   the  materials  and  instructions  necessary  for  the  user 
to  develop  his  own  tables.     The  materials  needed  are  (1)  a  thermocouple  data  deck,   and  (2)  a  program  deck, 
written  in  FORTRAN  II,   TV,   or  3600,   which  was  developed  to  adjust  the  "standard"  data  to  fit  a  particular 
thermocouple. 

It  is  preferred  that  the  customer  use  a  local  computer.     If,   however,   one  is  not  available,    the  Cryogenic 
Data  Center  will  process  the  spot  calibration  data  furnished  by  the  user.     For  further  information,    contact 
L.   L.   Sparks,   National  Bureau  of  Standards,   Cryogenics  Division,   275.02,   Boulder,   Colorado     80302 
(Phone  (303)499-1000,   Extension  3612). 
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